There were 1564 candidates who were admitted during the study period. After excluding 784 patients according to the exclusion criteria, 780 patients were included. Among them, RCA was found Background and Purpose-We investigated whether the presence of nonrelevant cerebral atherosclerosis (NRCA) had prognostic value in patients with acute stroke. Methods-We compared prognosis in 780 consecutive patients with first-ever acute cerebral infarction who underwent cerebral angiography and diffusion-weighted MRI. Results-NRCA was present in 267 patients (34.2%). Multivariate analysis demonstrated that the presence of NRCA was independently associated with less improvement in National Institute of Health Stroke Scale score during the first 7 days (P=0.004), and a poor functional outcome (modified Rankin Scale score >2) after 3 months (odds ratio, 2.51; 95% confidence interval, 1.55-4.07). An increase in burden count of NRCA was also associated with poor outcomes. 
I n cerebral infarction, the prognostic value of angiographic information is mainly focused on the steno-occlusive lesion of the symptomatic cerebral artery (relevant cerebral atherosclerosis [RCA] ). 1 Asymptomatic cerebral atherosclerosis (non-RCA [NRCA] ) is also often found during cerebral angiography. Previous studies showed that the increase of total burden of cerebral atherosclerosis or RCA is associated with poor outcome. [1] [2] [3] However, the prognostic value of NRCA is not well known. Therefore, we investigated whether the presence of NRCA also has a prognostic value in patients with acute cerebral infarction.
Methods
This was a retrospective, observational study on patients with acute cerebral infarction who were admitted to a neurology department within 72 hours of symptom onset between November 2008 and November 2011. We excluded patients with (1) high-risk potential cardiac sources of embolism on the basis of Trial of Org 10172 in Acute Stroke Treatment classification system because embolic occlusive lesions often cannot be differentiated from atherosclerotic lesions based on angiography, (2) rare causes of stroke, (3) history of previous stroke, (4) in-hospital stroke, (5) history of malignancy, and (6) patients who did not have a cerebral angiography or who had missing laboratory data used as covariates for analyses.
All patients underwent digital subtraction angiography, MR angiography, or computed tomography angiography. Cerebral atherosclerosis was defined when the artery showed ≥50% stenosis or occlusion. We divided the cerebral atherosclerosis into relevant and nonrelevant lesions (RCA and NRCA) on the basis of the arterial territory of acute infarction found on diffusion-weighted MR images. Figure I in the online-only Data Supplement shows examples of patients with NRCA. The burden count of NRCA was calculated in each patient.
Primary outcomes of this study were (1) early changes in the National Institute of Health Stroke Scale (NIHSS) scores during 7 days after admission and (2) functional outcome using the modified Rankin Scale (mRS) after 3 months from stroke onset. We collected NIHSS scores at admission (day 0), day 1, day 3, and day 7. If a patient was discharged between days 4 and 6, the NIHSS score at discharge was used as the score for day 7.
Statistical analyses were performed using SPSS for Windows (version 18.0, SPSS Inc, Chicago, IL). To evaluate the association between variables and early changes in NIHSS scores, we used a linear mixed model of repeated measures with unstructured covariances within subjects. We performed ordinal logistic regression to evaluate variables associated with mRS (0-6) and binary logistic regression on the basis of a dichotomized mRS (mRS≤2 versus mRS>2). Multivariate models were adjusted for sex, age, and those variables with P<0.10 in the univariate analysis. P<0.05 was considered statistically significant. Assessment for cerebral atherosclerosis and detailed statistical methods are shown in the online-only Data Supplement. The Institutional Review Board of Severance Hospital, Yonsei University Health System approved this study and waived the requirement for informed consent because of the retrospective and observational nature of the study.
in 285 patients (36.5%), and NRCA was present in 267 patients (34.2%). NRCA was most frequent in extracranial vertebral artery, followed by posterior and middle cerebral arteries ( Table I in the online-only Data Supplement). Patients with NRCA were older, had higher high-sensitive C-reactive protein and glucose levels at admission than those without NRCA. The prevalence of RCA was not different between patients with NRCA and those without (Table II in the online-only Data Supplement).
The NIHSS score was assessed in all patients (100%) at day 0, 742 patients (95.1%) at day 1, 764 patients (97.9%) at day 3, and 696 patients (89.2%) at day 7. The NIHSS score at admission did not differ in patients with NRCA and those without NRCA. However, the NIHSS scores at day 1, day 3, and day 7 were higher in patients with NRCA than those without ( Figure  [A] ). In multivariate linear mixed model, the presence and burden count of NRCA were positively associated with repeatedly measured NIHSS scores (Table) . This finding means that there was less improvement in neurological deficits for 7 days in patients with NRCA than in those without NRCA.
An mRS score at 3 months after stroke onset was available in 749 patients (96.0%). An increase in burden count of NRCA was significantly associated with a worse functional outcome after 3 months (Figure [B] ). In multivariate ordinal and binary logistic regression model, the presence and burden count of NRCA were independently associated with a worse functional outcome (Table) . There was no significant interaction between the presence of RCA and NRCA in the multivariate models.
We performed further analysis by dividing patients into 4 groups according to the location of NRCA (no NRCA, only extracranial NRCA, only intracranial NRCA, and both intracranial and extracranial NRCA). Compared with the no NRCA group, patients with only intracranial NRCA showed less early improvement in neurological deficits and worse functional outcome. However, the presence of only extracranial NRCA was not a significant predictor in multivariate linear mixed model and ordinal logistic regression model (Table III in 
Discussion
We demonstrated that the presence and burden count of NRCA are independent prognostic factors for short-and long-term neurological outcomes in patients with acute stroke. Our findings, together with previous evidence, 3 indicate that advanced cerebral atherosclerosis, even though it is asymptomatic, may result in poor clinical outcomes. The presence of NRCA might affect the development and efficiency of the collateral vessels, CI indicates confidence interval; hs-CRP, high-sensitive C-reactive protein; mRS, modified Rankin Scale; NIHSS indicates National Institutes of Health Stroke Scale; OR, odds ratio; RCA, relevant cerebral atherosclerosis; and SE, standard error.
*Adjusted for time of NIHSS score measurement, NIHSS score at admission, sex, age, thrombolysis at admission, and white blood cell count. †Adjusted for sex, age, NIHSS score at admission, diabetes mellitus, peripheral artery occlusive disease, thrombolysis at admission, white blood cell count, platelet count, hs-CRP, albumin, glucose, and RCA.
‡Adjusted for sex, age, NIHSS score at admission, current smoking, peripheral artery occlusive disease, white blood cell count, platelet count, hemoglobin, hs-CRP, triglyceride, albumin, blood urea nitrogen, and RCA.
§The estimate indicates the mean change in measured NIHSS score conferred by nonrelevant cerebral atherosclerosis (the dependent variables were repeatedly measured NIHSS scores at day 1, day 3, and day 7).
||The OR indicates the common odds of shifting to a worse mRS category at each cut-off. ¶The OR indicates the risk of obtaining a poor functional outcome (mRS>2).
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and increase the risk of recurrent strokes, which could contribute to the poor outcome seen in these patients. Patients with asymptomatic cerebral atherosclerosis frequently have elevated inflammatory biomarkers, 4 which are associated with recurrent stroke and further ischemic damage. The different prognostic effects of extracranial/intracranial NRCA might be because of relatively small number of patients with only extracranial NRCA in this study. This study has limitations. Because of the retrospective design, we could not present the data for stroke recurrence and the degree of collateral circulation according to the presence of NRCA. Some potential bias might be introduced by different diagnostic accuracy for cerebral atherosclerosis among digital subtraction angiography, computed tomography angiography and MR angiography, and interobserver variability in measuring cerebral atherosclerosis, NIHSS and mRS.
Summary
The presence and burden count of NRCA were associated with poor neurological outcomes in patients with acute cerebral infarction. Our findings suggest that further investigation is needed to the role of NRCA in stroke prognosis. 
Sources of Funding
Supplemental method
Assessment for cerebral atherosclerosis
The presence of cerebral atherosclerosis was assessed in the anterior cerebral, middle cerebral, posterior cerebral, basilar, intracranial internal carotid, intracranial vertebral, extracranial internal carotid, extracranial vertebral arteries. The degree of stenosis in the extracranial cerebral artery was measured using the method described in the North American Symptomatic Carotid Endarterectomy Trial, 1 and that in the intracranial cerebral artery was measured using the method reported in Warfarin vs. Aspirin for Symptomatic Intracranial Disease.
2 If one arterial segment had multiple stenotic lesions, the most severe degree was selected. If the degree of stenosis is inaccessible due to occlusion of more proximal cerebral artery in the angiographic study, the inaccessible distal cerebral artery was not counted (i.e. invisible middle cerebral artery with occlusion of ipsilateral internal carotid artery. In the case, the internal carotid artery was counted as cerebral atherosclerosis, but the middle cerebral artery was not). If a patient had relevant tandem stenotic lesions (i.e. stenosis in the middle cerebral artery and internal carotid artery in a patient with acute infarction on the territory of the ipsilateral middle cerebral artery), the both arterial lesions were considered as being relevant. All angiographic findings and relevant artery lesions were determined during the weekly stroke conference based on the consensus of stroke specialists and the radiologist's report, which were prospectively registered in the Yonsei stroke registry. 3 
Statistical analyses
Continuous variables were expressed as mean  standard deviation. Continuous variables were compared with the independent t-test or Mann-Whitney test, and categorical variables were compared with Fisher's exact test or chi-square test for trend. NIHSS score was considered a continuous variable. The dependent variables in linear mixed model were repeatedly measured NIHSS scores at day 1, day 3, and day 7. All analyses in the linear mixed model were adjusted for time of NIHSS score measurement (day 1, day 3 and day 7 as categorical variables) and NIHSS score at admission (day 0) as fixed effects. To determine the independent influence of NRCA on NIHSS score, additional adjustment were performed for sex, age, and variables which had a P<0.10 as fixed effects. In ordinal logistic regression, we calculated proportional odds ratio (OR) for shifts in outcomes across all seven categories of mRS (0 to 6). OR in the ordinal regressions expressed the common odds for worsened outcomes at each mRS category. All statistical tests were two-tailed. Supplemental figure S1 . Examples of patients with non-relevant cerebral atherosclerosis. Diffusion weighted imaging and magnetic resonance angiography are shown. Extracranial cerebral arteries were normal in these patients. A, Relevant cerebral atherosclerosis on right intracranial internal carotid artery, non-relevant cerebral atherosclerosis on left intracranial internal carotid artery and left anterior cerebral artery. B, Relevant cerebral atherosclerosis on left middle cerebral artery, non-relevant cerebral atherosclerosis on right middle cerebral artery.
